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IntroducKon	  

CriKcal	  Speed	  
	  

§  “Cri?cal	  speed”	  is	  considered	  as	  the	  train	  speed	  
causing	  resonance	  between	  train	  and	  track	  or/and	  
soil	  

§  State-‐of-‐Art	  Field	  Study	  Done	  by	  Swedish	  Scien?sts	  
(1996-‐2004):	  	  
•  Cause	  of	  “Cri?cal	  Speed”	  
•  Treatments	  
•  Counter	  measurements	  

3	  



3-‐D	  “Sandwich”	  Model	  

4	  



Car	  

Velocity	  
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Soil	  
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Normal	  Speed	  
Soil	  Surface	  Vibra?on	  Profile	  (both	  horizontal	  and	  ver?cal)	  	  
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CriKcal	  Speed	  
Soil	  Surface	  Vibra?on	  Profile	  (both	  horizontal	  and	  ver?cal)	  	  

8	  



Super-‐CriKcal	  Speed	  
Soil	  Surface	  Vibra?on	  Profile	  (both	  horizontal	  and	  ver?cal)	  	  
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Dynamic	  Responses	  
“Higher	  Speed”	  increases	  the	  soil	  vibra?on	  (both	  horizontal	  
and	  ver?cal)	  	  
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Dynamic	  Responses	  
“Higher	  Speed”	  causes	  increasing	  in	  rail	  bending	  and	  force	  

CriKcal	  Speed	  

Normal	  Speed	  

Super	  CriKcal	  
Speed	  
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Dynamic	  Responses	  
“Higher	  Speed”	  causes	  increasing	  in	  influencing	  area	  
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CriKcal	  Speed	  

Normal	  Speed	  

Super	  CriKcal	  
Speed	  



Ballast	  SeZlement	  SimulaKon	  
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Ballast	  SeZlement	  SimulaKon	  
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Conclusions	  
§  Increasing	  train	  speed	  introduces	  amplified	  track	  responses.	  	  

§  Train	  moving	  at	  “cri?cal	  speed”	  could	  generate	  upli_ing	  pulse	  at	  
the	  ballast-‐soil	  interface	  far	  ahead	  of	  the	  train.	  	  

§  Mixed	  traffic	  has	  a	  higher	  seJlement	  rate	  and	  could	  poten?ally	  
yield	  more	  seJlement.	  	  

§  It	  is	  also	  worth	  no?cing	  that	  through	  upli_	  and	  seJlement	  cycles	  
ballast	  will	  degrade	  and	  displaces	  more	  quickly	  under	  mixed	  traffic	  
loading	  to	  cause	  higher	  seJlement	  rate,	  which	  would	  be	  associated	  
with	  more	  frequent	  maintenance	  cycles.	  	  
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RecommendaKons	  

§  Model	  field	  valida?on	  

§  Field	  inves?ga?on	  

§  Study	  and	  possibly	  op?mize	  the	  treatment	  solu?ons	  	  
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Lunch	  |	  Nearby	  Food	  OpKons	  	  
(all	  within	  5-‐7	  minutes	  walking	  distance)	  

•  Au	  Bon	  Pain:	  601	  Indiana	  Ave	  NW	  #	  1Washington,	  DC	  20004	  

•  Burger	  King:	  501	  G	  Street	  NW,	  Washington,	  DC	  20001	  

•  Chipotle:	  	  601	  F	  Street	  NW,	  Washington,	  DC	  20005	  

•  Cosi:	  601	  Pennsylvania	  Ave	  NW	  #	  2	  Washington,	  DC	  20004	  

•  Dunkin	  Donuts:	  	  601	  F	  Street	  NW,	  Washington,	  DC	  20004	  

•  Firehook	  Bakery	  &	  Coffee	  House:	  441	  4th	  Street	  NW,	  Washington,	  DC	  20001	  

•  Jack’s	  Famous	  Deli:	  501	  3rd	  St	  NW	  #	  2,	  Washington,	  DC	  20001	  

•  Quiznos	  Sandwiches:	  772	  5th	  St	  NW,	  Washington,	  DC	  20001	  

•  Starbucks:	  443	  7th	  St.	  NW,	  Washington,	  DC	  20004	  

•  Subway:	  501	  D	  Street	  NW,	  Washington,	  DC	  20001	  


